Introduction {#sec1-1}
============

Dysmenorrhea is pain induced by menstruation which occurs at the site of the lower abdomen. Its incidence is usually within the first 6-12 months after menarche \[[@ref1]\]. It is also observed to occur within the first 2 years of menstruation. This is when a steady ovulatory cycle is usually established in females \[[@ref2]\]. Dysmenorrhea may be comorbid with other symptoms such as; headaches, nausea, and vomiting \[[@ref3]\]. Dysmenorrhea is an increasingly prevalent condition among premenopausal women. Its social implications include absenteeism from places of school and work \[[@ref4]\]. There is however a rarity of physician consultations with dysmenorrhea cited as a chief complaint \[[@ref2]\]. The combination of these factors makes this condition one of significance.

There are two types of Dysmenorrhea; Primary and Secondary. Primary Dysmenorrhea is menstrual pain that occurs in the absence of any underlying pelvic pathology. Its aetiology is the increase of myometrial production of prostaglandins and Leukotrienes. The end of ovulation triggers the synthesis and accumulation of fatty acids in the cell membrane. Progesterone levels decrease to signal the beginning of menstruation, allowing the release of these fatty acids. One of the synthesised fatty acids is arachidonic acid which is a precursor to the production of prostaglandins like E2 and F2α and leukotrienes. Effects of the prostaglandins E2 and F2α are vasoconstriction as well as uterine contractions which induce the symptoms of dysmenorrhea \[[@ref1]\].

Secondary Dysmenorrhea is a condition which occurs as a symptom of an existing pelvic pathology. Possible causes of this condition include but are not limited to; Endometriosis, Pelvic inflammatory diseases, adhesions, abscesses, Mullerian anomalies, and ovarian cysts \[[@ref2]\]. A study by Harel 2008 singled Endometriosis as the more frequent cause of secondary Dysmenorrhea amongst adolescents. Endometriosis is a syndrome characterised by the presence of the uterine lining outside the uterine cavity. One of the more prevalent symptoms which enable diagnosis of endometriosis is Dysmenorrhea \[[@ref2]\].

Possible therapeutic options for treatment of Dysmenorrhea include the use of Non-Steroidal Anti-Inflammatory Drugs (NSAIDS), analgesics, Oral Contraceptive pills as well as injectable long-acting contraceptives (Harel, 2002) \[[@ref5]\]. Some non-pharmacological options have also been associated with success. Some of these are herbs, acupuncture and heat therapy \[[@ref5]\].

Several factors have been linked to an increased risk of Dysmenorrhea. A couple of these factors are: earlier age of menarche increased bleeding intensity, and longer lasting flow \[[@ref5]\]. Some have tried to find possible relationships between diet and dysmenorrhea \[[@ref1]\], \[[@ref6]\], \[[@ref7]\]. Some foods are associated with reduced risk of dysmenorrhea. Foods containing Omega-3 fatty acids are a prime example of this. It is believed that Omega-3 fatty acids competitively bind to the Omega-6 sites in the cell membrane \[[@ref1]\].

This inhibits the production of arachidonic acid and by proxy the prostaglandins and leukotriene involved in the pathogenesis of Dysmenorrhea. Conversely, foods containing Omega-6 fatty acid have been shown to have an inverse relationship with the severity of Dysmenorrhea \[[@ref1]\]. Other foods that may affect the severity of Dysmenorrhea are dietary fibres. Dietary fibres have been observed to decrease estrogen levels. This would, in turn, decrease the chances of the occurrence of an ovulatory cycle. Thus, decreasing the risk of Dysmenorrhea \[[@ref8]\]. Consumption of calcium-magnesium supplements has also been observed to have a positive effect on Dysmenorrhea. It was noted to cause a decrease in the severity of pain in individuals with primary dysmenorrhea \[[@ref7]\].

This study aims to identify possible associations between dysmenorrhea in a sample population in Saint Vincent and Grenadines.

Methods {#sec1-2}
=======

Location {#sec2-1}
--------

Saint Vincent and the Grenadines is a southern Caribbean nation with its main island, Saint Vincent, and a chain of smaller islands. It has an estimated population of 109, 897. The island is home to many educational parastatals including some international institutions. The study was carried out on the main island with a focus in the capital, Kingstown, as well as other major locations like Arnos Vale and Belair.

Participants {#sec2-2}
------------

The studies were conducted between January to March 2018. A total of 600 females was approached of which only 539 agreed to participate. The criteria for the study were females aged 11 to 55 years old. Participants that attested to medical conditions such as hormonal imbalance, endometriosis, pelvic inflammatory disease and sexually transmitted infection were excluded from the study. As a result, 61 individuals were left out of the study. Four hundred seventy-eight females from different institutions, ranging from high schools to college with signed consents participated in this study. All participants were presented with self-administered questionnaires.

Data collection {#sec2-3}
---------------

Published articles in reputable journals were extensively reviewed before the development of the questionnaire. Questions spanned from eating habits, gynaecological history, age, sexual history, marital status, medical history and the onset of menstruation; these were highly considered as it relates to menstrual pain.

Menstrual Pain was graded on a scale of 1 to 10 severity, 1 being the least and 10 being the worst, while the frequency of pain was graded as yes, No, and occasionally. The menstrual flow was graded as Moderate, very heavy and very light.

Diet was categorised into cereals, diaries, proteins, veggies, and carbohydrates. Use of Sugar during and before each period was considered and graded as moderate, frequent and rarely. Though few participants were indifferent about the intake of sugar and its effects on the pain, they experienced during their periods. Women who took caffeinated beverages were also identified and were graded as frequent/regular, normal/moderate, rarely/occasionally.

The statistical package for social sciences (SPSS) version 25.0 (Chicago, IL, USA) was used to analyse the data. Descriptive analysis was used to simplify the data with the occasional use of graphs. Logistic regression analysis, chi-square and one-way ANOVA test were used for statistical analysis. A value of P \< 0.05 was considered statistically significant.

Ethical approval {#sec2-4}
----------------

Necessary steps were carried out to acquire adequate permission for the study. The study was approved by the Research and Ethics committee of All Saints University, school of medicine.

Results {#sec1-3}
=======

A total of 478 female respondents participated in this research. The age of participants ranged from 11-55 years, while a total of 81.74% of participants belonged to the age groups 11-15 and 16-20. The mean weight of participants were (61.8 ± 14.8) kg; other demographic data were also collected and categorised ([Table 1](#T1){ref-type="table"}).

###### 

Demographic summary of participants

                   Count                              Percentage   
  ---------------- ---------------------------------- ------------ --------
  Age              11-15                              192          41.74%
  16-20            184                                40.00%       
  21-25            59                                 12.83%       
  26-30            12                                 2.61%        
  31-35            7                                  1.52%        
  36-40            5                                  1.09%        
  41-50            0                                  0.00%        
  50-55            1                                  0.22%        
  Marital Status   Single                             390          87.64%
  Married          16                                 3.60%        
  Others           39                                 8.76%        
  Weight           61.8 ± 14.8 (95% CI 58.60-65.10)                
  Height           5.0 ± 0.40 (95%CI 4.96-5.05)                    

A group of 23.6% of the participants reported that they were sexually active while 72.2% reported otherwise. Age at first menstruation ranged from 8-18 years with a mean of 11.81 ± 1.41 years ([Figure 1](#F1){ref-type="fig"}).

![Histogram showing the summary of Menarche among participants](OAMJMS-7-920-g001){#F1}

A group of 81.4% (381) participants experience menstrual flow every month since the first menstruation. Duration of period varied amongst the participants with most participants reporting the duration of 3-5 days (53.4%) and 5-7days (37.4%). Two thirds (75.3%) of the study participants reported having moderate menstrual flow while 77% of respondents reported pain during their period. More participants in the age class 16-20 and 21-25 had menstrual pain compared to others. Among the participants who reported pain during their period, most reported pain (31.6%) on the first day of their period ([Table 2](#T2){ref-type="table"}).

###### 

Time of onset of menstrual pain

  The onset of Menstrual Pain   Frequency   Per cent
  ----------------------------- ----------- ----------
  2 days before menstruation    38          7.9
  A day before menstruation     48          10.0
  1st Day                       151         31.6
  2nd Day                       39          8.2
  3rd Day                       13          2.7
  5th Day                       1           0.2
  Throughout my period          123         25.7

Not all of the participants had menstrual pain during each period, 138 and 103 participants had pain occasionally and rarely with each period, respectively ([Table 3](#T3){ref-type="table"}). It was observed that there was a significant relationship between age and menstrual pain.

###### 

Age crosstabulation of participants who answered the question, "Do you always have pain each time you see your period?"

                                                           Age         Total                                                              
  -------------------------------------------------------- ----------- ----------- ------- ------- ------- ------- -------- ------- ----- -----
  Do you always have pain each time you see your period?   Yes         Frequency   70      90      30      5       2        3       1     201
  \% within Age                                            38.0%       50.8%       52.6%   45.5%   28.6%   60.0%   100.0%   45.5%         
  Occasionally                                             Frequency   62          61      11      2       2       0        0       138   
  \% within Age                                            33.7%       34.5%       19.3%   18.2%   28.6%   0.0%    0.0%     31.2%         
  Rarely                                                   Frequency   52          26      16      4       3       2        0       103   
  \% within Age                                            28.3%       14.7%       28.1%   36.4%   42.9%   40.0%   0.0%     23.3%         

The respondents were asked to rate the menstrual pain on a scale of 1 to 10, and no significant difference was observed across the different grouping based on period duration however increased pain was observed with increasing duration of menstruation as shown in the box plot ([Figure 2](#F2){ref-type="fig"}).

![Correlating pain intensity and pain duration](OAMJMS-7-920-g002){#F2}

Participants who reported consuming sugar frequently also reported more pain as compared to other groups; however, the difference was not statistically significant, p \> 0.05 ([Figure 3](#F3){ref-type="fig"}).

![Correlating sugary food consumption and pain intensity](OAMJMS-7-920-g003){#F3}

Individuals who reported consumption of caffeinated beverages also reported significantly higher pain than those who did not (p \< 0.05). Participants who did not have sugar affected pain had a higher index of menstrual pain among the participants who reported having menstrual pain had their dominant food type collected and analysed ([Table 4](#T4){ref-type="table"}).

###### 

Food type among participants who reported menstrual pain

                                                 N     P Value
  ---------------------------------------- ----- ----- ---------
  What Foods do you eat most-Cereals       No    256   0.116
                                                       
  Yes                                      222         
                                                       
  What Foods do you eat most-Dairies       No    321   0.799
                                                       
  Yes                                      157         
                                                       
  What Foods do you eat most-Proteins      No    268   0.93
                                                       
  Yes                                      210         
                                                       
  What Foods do you eat most-Vegetables    No    360   0.244
                                                       
  Yes                                      118         
                                                       
  Yes                                      144         
                                                       
  What Foods do you eat most-Confections   No    322   0.862
                                                       
  Yes                                      156         

Discussion {#sec1-4}
==========

Primary Dysmenorrhea is common amongst young female; it is a menstrual pain without any medical conditions and impacts the quality of life of the individuals, dysmenorrhea has been linked to diet and lifestyle with an underlying physiologic mechanism of hormonal imbalance \[[@ref9]\].

The findings from our study did not correlate diet to dysmenorrhea. Nevertheless, individuals who consumed foods high in sugar reported dysmenorrhea. A few studies have been done to assess the influence of diet on dysmenorrhea. Certain foods are said to interfere with the level of estrogen and prostaglandin in the blood. Elevated levels of Prostaglandins have been seen to be associated with dysmenorrheal \[[@ref4]\], \[[@ref8]\], \[[@ref10]\]. Prostaglandins are said to cause endometrial contraction which causes menstrual cramps \[[@ref10]\]. Individuals who consumed high vegetable diet have higher levels of Steroid-hormone binding globulins(SHBG)\[[@ref4]\] which causes decreased estrogen and decreases stimulation of uterine endometrium and prostaglandin levels.

Though our study consisting of 478 participants was not able to show a statistical correlation between diet and dysmenorrhea, previous studies have demonstrated that after surveying 2561 females, feeding habit correlated with dysmenorrhea \[[@ref11]\]. Another study surveying females also reported similar observations \[[@ref12]\], \[[@ref13]\]. The study also indicated that skipping breakfast caused dysmenorrhea when compared to participants that took breakfast irrespective of food class \[[@ref12]\]. Some other studies show low consumption of fruit and vegetables increases dysmenorrheal, and high fibre diet with low-fat decreases dysmenorrheal \[[@ref4]\], \[[@ref14]\]. This study also showed that consumption of caffeinated drinks correlated significantly with dysmenorrhea (P \< 0.05). Other studies have also correlated caffeine intake with dysmenorrehea \[[@ref15]\], while it is unclear how caffeine cause dysmenorrhea, caffeine has powerful vasoconstriction effect implicated in pelvic pain, it is also associated with headaches \[[@ref16]\].

*Limitations:* This study consists of across-sectional design which limits any conclusions about directionality. We also could not ascertain if people changed their diet close to their period, also if the diet affects the severity or length of pain.

We also could not assess other risk factors like smoking, family history, BMI which could be a confounding factor for primary dysmenorrhea. We could not explicitly state if non-Caribbean had their native meals or ate Caribbean food. While Caffeinated drinks were significant with dysmenorrhea, we could not ascertain the level of caffeine intake and severity of pain or specifically and if those who take caffeine also had high levels of starchy foods. Further studies will still be required.

In conclusion, while we could not identify a correlation between feeding habit and dysmenorrhea, we do know that dysmenorrhea significantly affect the quality of life of young females and also causes socio-economic stress to the nation at large, and possible ways to decrease menstrual pain via dietary interventions will positively impact not just the individual but also the nation.
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